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The role of surgery in the management of spinal 
metastatic disease continues to evolve, especially 
regarding its pairing with recent advances in sys-

temic treatment and radiotherapy. Improved functional 
outcomes have been demonstrated with decompressive 

surgery and spinal stabilization followed by conventional 
external-beam radiation therapy (cEBRT) over cEBRT 
alone in patients with symptomatic epidural spinal cord 
compression (ESCC).12 More recently, spinal stereotactic 
radiosurgery (SSRS) has emerged as a highly effective 

ABBREVIATIONS cEBRT = conventional external-beam radiation therapy; EBL = estimated blood loss; ESCC = epidural spinal cord compression; iMRI = intraoperative 
MRI; KPS = Karnofsky Performance Scale; LOS = length of stay; OS = overall survival; PFS = progression-free survival; SLITT = spinal laser interstitial thermotherapy; 
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OBJECTIVE The proximity of the spinal cord to compressive metastatic lesions limits radiosurgical dosing. Open sur-
gery is used to create safe margins around the spinal cord prior to spinal stereotactic radiosurgery (SSRS) but carries 
the risk of potential surgical morbidity and interruption of systemic oncological treatment. Spinal laser interstitial thermo-
therapy (SLITT) in conjunction with SSRS provides local control with less morbidity and a shorter interval to resume sys-
temic treatment. The authors present a comparison between SLITT and open surgery in patients with metastatic thoracic 
epidural spinal cord compression to determine the advantages and disadvantages of each method.
METHODS This is a matched-group design study comprising patients from a single institution with metastatic thoracic 
epidural spinal cord compression that was treated either with SLITT or open surgery. The two cohorts defined by the 
surgical treatment comprised patients with epidural spinal cord compression (ESCC) scores of 1c or higher and were 
deemed suitable for either treatment. Demographics, pre- and postoperative ESCC scores, histology, morbidity, hospital 
length of stay (LOS), complications, time to radiotherapy, time to resume systemic therapy, progression-free survival 
(PFS), and overall survival (OS) were compared between groups.
RESULTS Eighty patients were included in this analysis, 40 in each group. Patients were treated between January 
2010 and December 2016. There was no significant difference in demographics or clinical characteristics between the 
cohorts. The SLITT cohort had a smaller postoperative decrease in the extent of ESCC but a lower estimated blood 
loss (117 vs 1331 ml, p < 0.001), shorter LOS (3.4 vs 9 days, p < 0.001), lower overall complication rate (5% vs 35%, p 
= 0.003), fewer days until radiotherapy or SSRS (7.8 vs 35.9, p < 0.001), and systemic treatment (24.7 vs 59 days, p = 
0.015). PFS and OS were similar between groups (p = 0.510 and p = 0.868, respectively).
CONCLUSIONS The authors’ results have shown that SLITT plus XRT is not inferior to open decompression surgery 
plus XRT in regard to local control, with a lower rate of complications and faster resumption of oncological treatment. A 
prospective randomized controlled study is needed to compare SLITT with open decompressive surgery for ESCC.
https://thejns.org/doi/abs/10.3171/2019.10.SPINE19998
KEYWORDS epidural spinal cord compression; laser interstitial thermal therapy; separation surgery; spinal 
metastases; spinal stereotactic radiosurgery; thoracic spine; oncology; surgical technique

J Neurosurg Spine Volume 32 • May 2020 667©AANS 2020, except where prohibited by US copyright law

Unauthenticated | Downloaded 05/23/23 11:11 PM UTC



Bastos et al.

J Neurosurg Spine Volume 32 • May 2020668

treatment, overcoming the traditional resistance of certain 
tumor types to cEBRT, and providing exceptional rates of 
tumor control.3,7,20

However, in cases of high-grade ESCC, proximity to 
the spinal cord results in reduced radiation doses to the 
epidural space in order to minimize toxicity. In such cases, 
Bilsky et al., recommended a more limited surgical de-
compression aimed at reconstituting the subarachnoid 
space around the spinal cord (separation surgery) to allow 
a margin for the safe delivery of a cytotoxic dose of radia-
tion to the remaining tumor while respecting the spinal 
cord toxicity constraints.11 This approach combined with 
subsequent SSRS has been shown to provide excellent lo-
cal tumor control.10 Although considered a less invasive 
approach, separation surgery still poses a heavy postop-
erative burden for patients who may be debilitated, and is 
associated with a delay in the administration of systemic 
therapy.6,19,21

Our group previously reported the use of spinal laser 
interstitial thermotherapy (SLITT) as a less invasive al-
ternative to separation surgery to create a safe margin for 
the delivery of SSRS.15 SLITT involves placement of a la-
ser probe directly into the epidural tumor close (5–6 mm) 
to the dural margin.16 The laser ablation of the tumor is 
monitored in real time with MR thermography to protect 
the spinal cord from thermal damage. This procedure, as 
with separation surgery, is ideally followed by SSRS in 
standard cytotoxic doses to cover the gross tumor vol-
ume.8 If spinal instability is suspected, one can perform 
percutaneous placement of spinal instrumentation and/or 
methylmethacrylate augmentation at the same time or in 
a second stage.14

Here, we report a retrospective comparison between 
two cohorts of patients with ESCC due to metastatic dis-
ease. The first cohort comprised patients who underwent 
SLITT followed by adjuvant radiotherapy. The second co-
hort comprised patients treated with standard open sur-
gical decompression, followed by adjuvant radiotherapy. 
The objective of the study was to compare the outcomes 
for the groups, as well as complication rates.

Methods
Study Design

This is a matched-group study comparing 2 groups of 
patients with thoracic spine epidural metastases treated 
with different surgical modalities, between January 2010 
and December 2016. The first group comprised consecu-
tive patients treated with SLITT, and the second group 
comprised patients treated with open surgical decompres-
sion. The clinical records of patients with thoracic spinal 
epidural metastases were retrospectively reviewed. Inclu-
sion criteria were 1) preoperative MRI demonstrating epi-
dural spinal cord compression arising from a tumor locat-
ed in a vertebral body between T2 and T12, with a Bilsky 
score of 1c, 2, or 3;2 2) epidural tumor contained within the 
boundaries of the posterior longitudinal ligament or peri-
osteum of the dorsal elements; and 3) suitable candidate 
for either treatment modality through a careful analysis 
performed by the senior author. Patients presenting with 
severe neurological deficits (Frankel grade A, B, or C) 

were not included in the comparison nor were those who 
could not undergo MRI (e.g., because of a pacemaker). 
The groups were matched based on variables that could 
correlate with local recurrence and/or overall survival. 
The variables selected were 1) Bilsky score, 2) Karnofsky 
Performance Scale (KPS) score, 3) age, 4) prior radiation 
treatment, and 5) adjuvant radiation treatment.

Charts and images were reviewed to evaluate patient 
demographics, tumor histology, site, degree of pre- and 
postoperative epidural tumor compression (using the Bil-
sky ESCC grading scale2), complications, and treatment-
related factors. The interval from prior radiotherapy, the 
interval to initiation of any type of adjuvant treatment, 
hospital length of stay (LOS), estimated blood loss (EBL), 
and surgical mortality and morbidity were recorded. Mo-
tor function was evaluated according to the Frankel clas-
sification.5 Progression-free survival (PFS) was defined as 
the time between the procedure and local recurrence or 
last follow-up. Overall survival (OS) was defined as the 
time interval between the procedure and patient’s death 
or censored. Complications were defined as any adverse 
event within 30 days related to the procedure. Major com-
plications were defined as medical or surgical complica-
tions that required a prolonged hospital stay or new sur-
gical procedure. Complications related to each procedure 
were recorded and were deemed either minor or major 
complications (for a list of all procedure-related complica-
tions, see Supplemental Table 1). The institutional review 
board approved this study, and, due to its retrospective na-
ture, patient consent was waived.

Open Surgery
All patients underwent circumferential decompres-

sion via a standard posterior approach, which included 
a laminectomy, unilateral or bilateral facetectomies, and 
circumferential resection of the epidural tumor. Pedicle 
screw-rod constructs were used in the setting of instabil-
ity. Vertebral body and additional soft-tissue resections 
were performed depending on the location of the tumor 
and at the discretion of the surgeon. When necessary, an-
terior column reconstruction was performed using either 
polymethylmethacrylate or an expandable cage.

Spinal Laser Interstitial Thermotherapy
SLITT has been previously described.17 Briefly, the 

patient is positioned prone, with the arms parallel to the 
body on the intraoperative MRI (iMRI) transfer table. 
Fiducial markers (IZI Medical Products) are randomly 
placed in the dorsal region overlying the area of interest, 
and the patient is transferred to the iMRI unit where T2-
weighted images of the region of interest are obtained, up-
loaded to the navigation software (Medtronic, Inc.), and 
used for surface-matching image guidance registration. 
Image guidance is used to advance a navigated Jamshidi 
needle (Medtronic Inc.) to the final target at a distance of 
5–6 mm from the dural edge. We estimated that each la-
ser fiber can achieve a 10-mm-diameter sphere of thermal 
damage; therefore, multiple needles may be positioned 
in tandem to treat larger tumors. A K-wire is used to ex-
change the Jamshidi needle for a plastic access cannula, 
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which allows placement of the laser catheter (Visualase, 
Medtronic, Inc.) (Fig. 1).

The laser ablation is performed with real-time iMRI 
thermography under ventilator pause as previously de-
scribed.17 If stabilization is required, the patient is re-
moved from the iMRI unit and positioned at a safe 
distance from the high magnetic field where percutane-
ous instrumentation can be inserted using either MRI 
guidance or standard fluoroscopic technique.13 In cases 
of severe osteoporosis, we perform methylmethacrylate 
augmentation of the screws14 to increase the purchase 
in bone, aiming to achieve a more durable stabilization. 
Follow-up imaging is performed generally 6–12 weeks 
after SLITT.

Imaging and Follow-Up
All patients underwent postoperative MRI and were 

evaluated as outpatients approximately every 3–4 months. 
The radiation oncology team, in the context of tumor 
board recommendations, made treatment decisions re-
garding postoperative radiotherapy (either cEBRT or 
SSRS), including timing, modality, and dosimetry. In 
general, in patients who underwent SLITT and were refer-
enced for SSRS, the procedure was planned and delivered 
based on the preoperative MRI findings. The treatment 
plan was calculated as if no ablation had been performed, 
maximally covering the gross target volume and limiting 
spinal cord exposure to 12 Gy. Similarly, treatment deci-
sions regarding postoperative chemotherapy were made at 

the discretion of the treating medical oncologist. To moni-
tor for tumor recurrence, patients underwent serial MRI 
generally at 3- to 4-month intervals.

The degree of spinal cord compression before and af-
ter open surgery or SLITT was scored according to the 
validated 6-point ESCC scale.2 Any increase in the ESCC 
score from the initial postprocedure MRI scan was con-
sidered radiographic failure. Examples of local control are 
provided in Fig. 2, and examples of treatment failure are 
demonstrated in Fig. 3.

Statistical Analysis
A Mann-Whitney U-test was used to compare EBL, 

LOS, and time to chemotherapy and radiotherapy between 
the two treatment groups. Proportions and clinical charac-
teristics were examined using Pearson chi-square analy-
sis. For contingency table analysis with multiple degrees 
of freedom, we utilized a post hoc analysis with the ap-
propriate Bonferroni correction.1 A logistic regression was 
created to analyze predictive factors for complications, in-
cluding age, sex, KPS score, ESCC score, and treatment 
(SLITT vs open surgery).

OS and PFS curves were estimated using Kaplan-Meier 
analysis comparing SLITT to open surgery. To evaluate 
predictors of local recurrence, a univariate analysis using 
the Enter method of binary logistics was created for each 
variable. Variables with p < 0.25 in the univariate analy-
sis were included in a Cox model using forward stepwise 
method. Statistical significance was determined as p < 

FIG. 1. Overview of the SLITT procedure. A: Preoperative axial MR image demonstrating metastatic cholangiocarcinoma causing 
ESCC grade 1c with symptomatic T10 radiculopathy. B: MRI fiducials are applied dorsally. Intraoperative MRI is performed, and 
surface-matching registration is performed for image guidance. C: A navigated Jamshidi needle is inserted into the tumor and 
exchanged to an MRI-compatible access cannula (not shown). D: Intraoperative MR image localizing the laser fiber prior to the 
ablation. E: Screenshot of intraoperative MRI thermography during the laser ablation. Green boxes show the temperatures in the 
interface of the dura/tumor, and automatic shutoff is programmed once temperature reaches 48°C–50°C. F: Postoperative axial 
MR image demonstrating reconstitution of the thecal sac and local control of the epidural tumor at 4 months post-SLITT+SSRS.
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0.05. Statistical analysis was performed using IBM SPSS 
(version 24, IBM Corp.).

Results
Patient Characteristics

Eighty patients were included in this analysis, with 40 
patients in each group. Patient demographics, spinal levels, 
preprocedure ESCC scores, and clinical features are dem-
onstrated in (Table 1). The most prevalent tumor histology 
treated was renal cell carcinoma, followed by non–small 
cell lung cancer (Table 2).

Postprocedure Course and Adjuvant Treatment
Table 3 describes clinical information of the patients 

after the procedure. Morbidity was higher in the group 
treated with open surgery than in the group treated with 
SLITT. Fourteen patients (35%) treated with open surgery 
presented with postoperative complications compared 
with 2 patients (5%) treated with SLITT (p = 0.003). When 
analyzing complications in general (minor and major), pa-
tients in the open surgery group had an HR of 11.588 (95% 
CI 2.281–58.865, p = 0.003). When analyzing only major 
complications, patients in the open surgery group had an 
HR of 16.020 (95% CI 1.814–141.506, p = 0.013) when 
compared with the SLITT group. For a full description of 
complications, refer to Supplemental Table 1.

Open surgery had a significant advantage in terms of 
complete decompression of the spinal canal. Comparison 
of the preprocedure and the initial postprocedure MRI 

FIG. 2. Axial MR images showing successful local control after SLITT (upper) and open surgery (lower). A: Preoperative image 
obtained in a patient treated who underwent SLITT, demonstrating metastatic renal cell carcinoma involving the L3 vertebral body. 
B: Image obtained immediately postoperatively (prior to SSRS), demonstrating a decrease in the tumor enhancement after SLITT. 
C: Image obtained at the 12-month follow-up, demonstrating local control with decrease in the baseline epidural compression. 
D: Preoperative image obtained in a patient who underwent open surgery, demonstrating metastatic renal cell carcinoma involving 
the T10 vertebral body. E: Image obtained immediately postoperatively (prior to SSRS) demonstrating complete resection of the 
epidural tumor. F: Image obtained at the 12-month follow-up, demonstrating local control with resolution of the mass effect.
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scans demonstrated that more patients who underwent 
open surgery had ESCC scores that decreased to 0 than 
those who underwent SLITT (p < 0.001). However, 72.5% 
of cases treated with SLITT did experience a reduction in 
ESCC score. The median preoperative ESCC score of 2 
reduced to 1b after SLITT, whereas after open surgery the 
median ESCC sore went from 2 to no compression. All 
patients underwent adjuvant radiosurgery. The majority 
of patients in the SLITT group underwent adjuvant SSRS 
(97.5%), whereas 55% of cases in the open surgery group 
had adjuvant cEBRT (p < 0.001). In the open surgery group 
92.5% of patients underwent spinal instrumentation, com-
pared with 15% in the SLITT group (p < 0.001; Table 3).

Table 4 shows the differences in postprocedure vari-
ables between the two groups. The SLITT group had a 

substantially lower blood loss with a mean of 117 ml (SD 
84 ml) compared with a mean of 1331 ml (SD 1219 ml) 
recorded in the open surgery group (U = 56.5, p < 0.001). 
As expected with a less invasive procedure, the mean hos-
pital LOS of patients treated with SLITT was 3.4 days (SD 
4.3 days), significantly lower than 9 days (SD 5.5 days) in 
patients treated with open surgery (U = 244, p < 0.001). 
Patients in the SLITT group had a shorter time between 
the procedure and the initiation of radiotherapy with a 
mean time of 7.8 days (SD 11.8 days) compared with 35.9 
days (SD 32.7 days) in the open surgery group (U = 154, p 
< 0.001). Similarly, the mean time to begin postprocedure 
systemic therapy was 24.7 days (SD 21 days) in the SLITT 
group, significantly shorter than that in the open surgery 
group (59 days, SD 80 days, U = 68, p = 0.015) (Table 4).

FIG. 3. Axial MR images showing failure of local control after SLITT (upper) and open surgery (lower). A: Preoperative image 
obtained in a patient treated with SLITT, demonstrating metastatic renal cell carcinoma involving the T4 dorsal elements. B: Im-
age obtained at the 2-month follow-up after SLITT and SSRS, demonstrating decrease in tumor enhancement and resolution of 
epidural compression. C: Image obtained at the 9-month follow-up, demonstrating local failure. D: Preoperative image obtained in 
a patient treated with vertebrectomy, demonstrating metastatic colon cancer involving the T11 vertebral body. E: Image obtained 
at the 2-month follow-up after vertebrectomy and SSRS, demonstrating decrease in the tumor enhancement and resolution of 
epidural compression. F: Image obtained at the 9-month follow-up, demonstrating local failure.
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Outcomes
The median follow-up time was 13 months (95% CI 

9–16 months) for all patients. There was no overall differ-
ence in PFS between patients who underwent open surgery 
(median 24 months, 95% CI 1.5–46.4 months) and SLITT 
(median not reached, p = 0.510) (Fig. 4). A comparison 
between patients receiving only SSRS in either group did 
not show a significant difference (p = 0.605; Supplemental 
Fig. 1). The local control rates at 12 months and 24 months 
were 71.2% (SE 8.8%) and 64% (SE 10.4%) in the SLITT 
group and 78.5% (SE 7.4%) and 55.2% (SE 11.5%) in the 
open surgery group (p = 0.510). There was no difference 
in median OS between SLITT and open surgery; patients 

TABLE 1. Patient demographic, clinical, systemic, and local 
therapy information at diagnosis of spine metastasis stratified 
by subtype

Type SLITT (%) Open Surgery (%) p Value

Age, yrs 0.212
 <50 7 (17.5) 6 (15)
 51–60 11 (27.5) 20 (50)
 61–70 15 (37.5) 10 (25)
 >71 7 (17.5) 4 (10)
Sex 0.793
 Male 30 (75) 31 (77.5)
 Female 10 (25) 9 (22.5)
ESCC score preprocedure 0.621
 1c 14 (35) 10 (25)
 2 13 (32.5) 15 (37.5)
 3 13 (32.5) 15 (37.5)
Prior treatment 0.457
 None 27 (67.5) 25 (62.5)
 cEBRT 8 (20) 13 (32.5)
 SSRS 2 (5) 1 (2.5)
 cEBRT & SSRS 3 (7.5) 1 (2.5)
KPS score 0.329
 >70 26 (65) 30 (75)
 <70 14 (35) 10 (25)
Multiple levels 0.639
 Yes 25 (62.5) 27 (67.5)
 No 15 (37.5) 13 (32.5)
Total 40 (100) 40 (100)

TABLE 2. Tumor histology before SLITT or open surgery*

Histology SLITT (%) Open Surgery (%)

RCC
NSCLC
HCC
Colon
Breast
Melanoma
Sarcoma
Thyroid
Other†
Total

17 (42.5)
5 (12.5)
3 (7.5)
0 (0)
0 (0)
3 (7.5)
3 (7.5)
3 (7.5)
6 (15)

40 (100)

11 (27.5)
6 (15)
3 (7.5)
4 (10)
2 (5)
0 (0)
4 (10)
4 (10)
6 (15)

40 (100)

HCC = hepatocellular carcinoma; NSCLC = non–small cell lung cancer; RCC = 
renal cell carcinoma.
* There were no statistically significant differences in the overall model be-
tween the groups in regard to histology (chi-square, p = 0.222).
† Cholangiocarcinoma, chordoma, hemangiopericytoma, leiomyosarcoma, 
liposarcoma, neuroendocrine tumor, osteosarcoma, parotid carcinoma, 
pheochromocytoma, rectal carcinoma, synovial sarcoma, squamous cell 
carcinoma, thyroid follicular carcinoma, thyroid medullary carcinoma, thyroid 
Hürthle cell carcinoma, thyroid papillary carcinoma, and uterine adenocarci-
noma.

TABLE 3. Patient’s clinical information after SLITT or open 
surgery

Type SLITT (%) Open Surgery (%) p Value

Complications
 Overall 2 (5) 14 (35) 0.003
  Minor 1 (2.5) 4 (10) 0.003*
  Major 1 (2.5) 10 (25) <0.001*
  None 38 (95) 26 (65) <0.160
Adjuvant radiotherapy <0.001
 SSRS 39 (97.5) 18 (45)
 cEBRT 1 (2.5) 22 (55)
Spinal instrumentation <0.001
 Yes 6 (15) 37 (92.5)
 No 34 (85) 3 (7.5)
Reduction in ESCC score <0.045
 Yes 29 (72.5) 36 (90)
 No 11 (27.5) 4 (10)
ESCC score postprocedure 0.003
 0 5 (12.5) 22 (55) <0.001*
 1a 7 (17.5) 5 (12.5) 0.130
 1b 9 (22.5) 4 (10) 0.075
 1c 7 (17.5) 2 (5) 0.163
 2 4 (10) 1 (2.5) 0.163
 3 7 (17.5) 3 (7.5) 0.320
Total 40 (100) 40 (100)

Boldface type indicates statistical significance.
* Statistically significant after the appropriate Bonferroni correction.

TABLE 4. Comparison of variable means between SLITT and 
open surgery groups

Type SLITT (SD) Open Surgery (SD) p Value

Mean EBL, ml
Mean LOS, days
Mean time to systemic 

therapy, days
Mean time to SSRS or 

cEBRT, days

117 (84)
3.4 (4.3)

24.7 (21)

7.8 (11.8)

1331 (1219)
9 (5.5)

59 (80)

35.9 (32.7)

<0.001
<0.001

0.015

<0.001

Boldface type indicates statistical significance.
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treated with SLITT had a median OS of 12 months (95% 
CI 6.7–17.3 months) compared with 13 months (95% CI 
8.4–17.5 months) in the patients treated with open surgery 
(p = 0.868).

On the univariate analysis for local recurrence in the 
open surgery group, an ESCC score preprocedure ≥ 2 
and procedure in multiple levels were statistically signifi-
cant (p = 0.040 and p = 0.018, respectively). KPS score, 
ESCC score postprocedure, and primary tumor histology 
did not reach statistical significance. On the multivariate 
Cox proportional hazard model that included the statisti-
cally significant variables, multiple levels procedure was 
the only independent predictive factor for local recurrence 
identified with an HR of 3.922 (95% CI 1.160–13.265, p 
= 0.028). In the SLITT group, no predictors of local re-
currence could be identified in the uni- and multivariate 
models.

Discussion
We report a retrospective comparison of outcomes in 

a matched cohort of patients with epidural metastatic dis-
ease treated with distinct modalities. We selected cases 
that could be treated with either open surgery or SLITT. 
There was some variability in the open surgery group, 
such as the extent of surgery in terms of performance of 
anterior reconstruction and the number of spinal levels 

instrumented; however, we believe that similar variability 
would occur in the SLITT group, provided they were man-
aged with open surgery. Our intention was to illustrate the 
potential use of SLITT as an alternative to open surgery 
in very–well-selected cases, as this analysis demonstrated 
that SLITT is associated with lower EBL, shorter LOS, 
fewer complications, shorter time to adjuvant radiother-
apy, and shorter delays to reinitiation of systemic thera-
py than open surgery. The ideal candidate for SLITT is a 
patient with metastatic ESCC between T2 and T12, who 
is neurologically intact or with minor sensory symptoms, 
where a separation surgery is required before SSRS, par-
ticularly for those with progressive systemic disease and 
significant comorbidities that would increase the risk of 
open surgery.15 Patients with cervical or lumbar metastatic 
ESCCs are not candidates for SLITT due to a higher risk 
of complications. In addition, patients with neurological 
deficits requiring urgent decompression are not candidates 
for SLITT, since the procedure does not confer immediate 
epidural decompression.

The utilization of cEBRT in radiosensitive histologies 
and SSRS as a primary treatment modality for radiore-
sistant tumors can provide durable local control of spinal 
metastasis. When SSRS is considered, dosimetric studies 
have indicated that approximately 2 mm of separation be-
tween the tumor and spinal cord is required for adequate 
tumoricidal dosing targeting the gross tumor volume 

FIG. 4. Kaplan-Meier estimates of PFS comparing SLITT and open surgery cohorts only with patients who underwent adjuvant 
SSRS.
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while respecting the radiation constraints of the spinal 
cord.11 Underdosing the lesion at the tumor-dura interface 
risks epidural failure where it is most likely to result in spi-
nal cord compression and neurological compromise. Open 
surgical decompression is traditionally used to create the 
required spatial separation, and we believe that selected 
cases can benefit from SLITT as it could offer improved 
risk-benefit ratio facilitating a faster recovery and return to 
the intended oncological treatment.

Epidural decompression achieved with SLITT is not 
immediate and occurs over weeks after the procedure; 
therefore, patients with acute neurological deficits are bet-
ter served with an immediate decompression achieved 
with open surgery.18 Patients treated with SLITT presented 
with a lower average decrease in ESCC score than patients 
treated with open surgery; nonetheless, ablation of the epi-
dural component was sufficient to allow adequate radia-
tion coverage to the entire tumor site. The analysis of PFS 
between patients treated with SLITT and open surgery 
followed by adjuvant radiotherapy did not differ between 
groups. We recognize that more patients were treated with 
cEBRT than SSRS in the open surgery group; therefore, 
the analysis of local control with open surgery can be sub-
ject to bias, as local recurrence rates achieved with cEBRT 
and SSRS can be different. However, a comparison be-
tween patients receiving only SSRS in either group did not 
show a statistically significant difference, supporting the 
notion that SLITT can provide local control similar to that 
of open surgery when followed by SSRS. As for predictive 
factors for local recurrence, only metastatic disease affect-
ing multiple contiguous spinal levels was considered to 
increase local treatment failure in the open surgery group.

The less invasive nature of SLITT was reflected by the 
substantially lower complication rates when compared 
with open surgery. We found the complication rate for the 
SLITT group to be equivalent to what we have previously 
reported.4,9 Additionally, hospital length of stay and blood 
loss were also reduced in the SLITT group. This is partic-
ularly important in a population often already weakened 
by the burden of advanced disease. We also demonstrate 
that these patients were able to resume chemotherapy, as 
well as start adjuvant radiotherapy, sooner in comparison 
with the open surgery group. Another important differ-
ence to highlight is the need for spinal instrumentation 
after epidural decompression between both groups. In this 
study, all open cases were performed through a posterior 
approach, which was often associated with significant 
disruption of the dorsal elements, creating the need for 
placement of pedicle screws and, in some cases, anterior 
column reconstruction. SLITT does not disrupt the pos-
terior elements (when intact preprocedure) and does not 
necessarily result in spinal instability.

This study was subject to the many well-known limita-
tions of retrospective studies. The cohorts were not indi-
vidually matched, but the groups were matched to reflect 
a homogeneous sample. As the magnitude of the open sur-
gery and the type of adjuvant radiation was not controlled, 
the open surgical group does not represent separation 
surgery as proposed by Bilsky et al.2 with which SLITT 
should ideally be compared. Although we performed a ret-
rospective analysis of the preoperative images and includ-

ed patients who could be treated by either modality, a se-
lection bias for patients with a higher degree of spinal cord 
compression to be treated with open surgery and patients 
with more significant comorbidities to be treated with 
SLITT could be a potential issue. We also recognize a sig-
nificant discrepancy in the type of adjuvant radiotherapy. 
The fact that open resection significantly eliminated more 
of the local tumor in combination with a longer time for 
wound healing may explain the delay in the recommenda-
tion for adjuvant radiotherapy postoperatively. Addition-
ally, patients presented in vastly different stages of their 
disease course, having undergone a variety of local and 
systemic treatments. The sum of these potentially offset-
ting differences are unknown. The groups in this study do, 
however, represent a “real-world” cross-section of patients 
presenting to a tertiary cancer center over a given time.

Conclusions
This report provides further rationale for the explora-

tion of SLITT as another treatment modality to join the 
armamentarium against spinal metastatic disease. The 
technique appears to be well tolerated with a lower rate 
of complications and can be of great value to a broader set 
of patients who would not normally be considered good 
candidates for open surgery. Our results have shown that 
SLITT plus radiotherapy is not inferior to open decom-
pression surgery plus radiotherapy in regard to local con-
trol. We believe that the results presented in this article 
provide justification for a prospective randomized study 
to compare open surgical decompression and SLITT fol-
lowed by SSRS in the management of high-grade ESCC.
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